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480Objective:We compared sternal wound infections between diabetic patients undergoing off-pump coronary ar-
tery bypass surgery using bilateral internal thoracic artery grafting or single internal thoracic artery grafting and
nondiabetic patients receiving bilateral internal thoracic artery or single internal thoracic artery grafting using
a modified pedicled harvest technique of internal thoracic artery.
Methods: This retrospective study was conducted to analyze the data from 3072 patients who underwent pri-
mary coronary artery bypass surgery using an off-pump technique from August 2004 to October 2010. Of the
1211 diabetic patients, 181 received bilateral internal thoracic artery grafts (group 1) and 1030 received single
internal thoracic artery grafts (group 2). Of the 1861 nondiabetic patients, 161 received bilateral internal thoracic
artery grafts (group 3) and 1700 received single internal thoracic artery grafts (group 4). The incidence of post-
operative sternal wound infections in diabetic patients who received bilateral internal thoracic artery grafting
was compared with the incidence in other groups (group 2, 3, and 4). A modified technique of pedicled harvest-
ing of the internal thoracic artery was done in patients receiving bilateral internal thoracic artery grafting, and
a standard pedicled harvest was used in patients receiving single internal thoracic artery grafts.
Results: No significant differences were present in the preoperative variables among the groups. The observed
rate of superficial sternal wound infections in groups 1, 2, 3, and 4 was 1.1% (2 patients), 1.65% (17 patients),
1.86% (3 patients), and 1.65% (28 patients), respectively (P¼ .9941). Deep sternal infections were observed in
1 (0.55%), 5 (0.48%), 1 (0.62%), and 14 patients (0.82%) in groups 1 through 4, respectively (P ¼ .8380).
Multivariate analysis showed that bilateral internal thoracic artery harvesting (P ¼ .889), diabetes mellitus
(P ¼ .96), and patient age were not predictors of sternal wound infection.
Conclusions: The results of the present study show that there is no increase in the incidence of sternal wound
infections in diabetic patients undergoing coronary artery bypass surgery with bilateral internal thoracic artery
grafting by using a modified pedicle bilateral internal thoracic artery harvesting technique with sparing of the
communicating bifurcation of internal thoracic artery to the chest wall and preservation of pericardiacophrenic
artery branch. (J Thorac Cardiovasc Surg 2012;144:480-5)The use of the left internal thoracic artery (LITA) as a bypass
graft to the left anterior descending artery has been proved
to provide superior early and late survival and better event-
free survival after coronary artery bypass grafting
(CABG).1 There is also increasing evidence that patients
who receive bilateral internal thoracic artery (BITA) grafts
have better long-term outcomes than those receiving single
ITA (SITA) grafts.2-6 The routine use of BITA grafting in
coronary revascularization has been resisted by severale Divisions of Cardiothoracic Surgerya and Cardiothoracic Anesthesiology,b
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The Journal of Thoracic and Cardiovascular Surgsurgeons for multiple reasons. BITA grafting increases the
difficulty and duration of the operation and is technically
challenging. The most real, persistent, and serious
objection to BITA grafting has been an increased risk of
sternal wound complications, an observation that has
often been cited as a reason to avoid BITA grafting.7,8
Multiple retrospective clinical studies of patients undergo-
ing CABG have documented an increased risk of sternal
wound complications associated with BITA grafting, and
a few studies have specially identified diabetes as a factor as-
sociatedwith a greatly increased risk, leading to restriction of
the use of theBITAgrafting technique to 4% to 5% ofCABG
procedures.7-10 Compared with SITA grafting in patients
with diabetes, BITA grafting might be of particular benefit
for those with severe and diffuse coronary artery disease.
The increased risk of sternal wound complications appears
to be caused by the sternal ischemia occurring after BITAhar-
vesting.Anatomic studies have predicted a decrease in sternal
blood flow resulting from BITA dissection, and this has beenery c August 2012
Abbreviations and Acronyms
BITA ¼ bilateral internal thoracic artery
BMI ¼ body mass index
CABG ¼ coronary artery bypass grafting
ITA ¼ internal thoracic artery
LITA ¼ left internal thoracic artery
RITA ¼ right internal thoracic artery
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Mconfirmed by postoperative flow studies, with the flow further
reduced after BITA grafting than after SITA grafting.11-14
Traditionally, the ITA has been dissected as a pedicle that
includes the artery and accompanying veins, endothoracic
fascia, and a part of the parietal pleura and, distally, the
transversus thoracis muscle. Electrocautery has been used
to divide the branches after the application of clips on the
artery side. Several techniques have been developed to re-
duce the sternal ischemia after ITA dissection. A skeleton-
izing technique of the ITA harvest is 1 such method in
which the ITA is dissected as an isolated artery rather
than as a pedicle, and electrocautery is usually avoided.9,15
An anatomic study has shown that some of the sternal
branches and anterior intercostal arteries of the ITA can
arise from the ITA as a common trunk. If these common
trunks are preserved during ITA dissection, the sternal col-
lateral blood supply might improve after ITA dissection.16
Another clinical study using technetium-99m methylene
disphosphate bone scanning and single photon emission
computed tomography showed that dissecting the LITA as
a pedicle graft reduced blood flow to the sternum more
than did dissecting the ITA in a skeletonized fashion.17
However, the promotion of a collateral blood supply to
the sternum after ITA harvest and a reduction in sternal
wound infection by preserving the communicating bifurca-
tion of the ITA to the chest wall and the pericardiacophrenic
artery branch of the ITA during BITA harvesting has not
been evaluated. The present study was conducted to evalu-
ate the effect of preserving the pericardiacophrenic artery of
the ITA and communicating musculophrenic and superior
epigastric artery branches to the chest wall on the incidence
of postoperative sternal wound infections.
METHODS
In the present retrospective study, we analyzed the data from 3072 con-
secutive patients (1211 patients with and 1861 patients without diabetes)
who underwent primary CABG using an off-pump technique with either
BITA or SITA grafts at our institution from August 2004 to October
2010. The institutional ethics committee approved the present study and in-
dividual patient consent was waived. BITA harvesting was done using
a modified pedicled technique for all patients who received BITA grafts
during CABG. Of the 1211 diabetic patients who underwent primary
CABG, 181 received BITA grafts (group 1) and 1030 received SITA grafts
(group 2). Of the 1861 nondiabetic patients who underwent CABG, 161 re-
ceived BITA grafts (group 3) and 1700 patients received SITA grafts (groupThe Journal of Thoracic and Ca4). Saphenous vein grafts and radial artery grafts were used as additional
bypass conduits as required to achieve complete revascularization. Patients
who underwent concomitant cardiac or extracardiac procedures were ex-
cluded from the present study.
The criteria for defining a surgical site infection were according to the
Centers for Disease Control guidelines. A sternal wound infection was con-
sidered superficial if only the skin and subcutaneous tissue were involved,
deep when the infection reached the sternum but did not involve it, and or-
gan/space when sternal osteomyelitis or mediastinitis occurred.
Harvesting Technique of ITA
On the morning of surgery, the hair overlying the potential surgical sites
was removed from all patients by shaving followed by an antiseptic wash
with betadine. In addition, a complete surgical scrub of the chest and poten-
tial donor graft sites was performed with a 5% povidone-iodine soap solu-
tion in the operating room, followed by 10% povidone-iodine clear
solution. An iodoform-impregnated adhesive plastic sheet (Ioban; 3M
Health Care, St. Paul, Minn) was routinely applied to the chest and other
potential donor graft sites. Intravenous cephazolinewas given to all patients
(1 g for patients weighing 60 kg and 2 g for patients weighing 61 kg),
and additional vancomycin (1 g) was administered to patients undergoing
BITA harvesting 30 minutes before skin incision. Additional vancomycin,
1 g intravenously twice daily, was given to the patients in the BITA harvest
group because of the historically greater incidence of sternal wound infec-
tions in CABGpatients who underwent BITA grafting, particularly diabetic
patients. The skin was incisedwith a scalpel, and electrocauterywas used to
open the presternal layers and pericardium. A median sternotomy was per-
formed in all patients, and bone wax was used sparingly.
The LITAwas harvested first. A self-retaining ITA retractor was used for
exposure of the ITA bed. A modified sternal retractor providing simulta-
neous upward pull on the left and downward push on the right hemisternum
was used. The parietal pleura and loose connective tissue with accompany-
ing fat was pushed away from the chest wall. The left pleural space was en-
tered andwidely opened, allowing easier exposure of the ITA throughout its
course. The operating table was rotated to the patient’s left, and decreasing
the patient’s tidal volume aided in the visualization of the mammary bed.
The endothoracic fascia was incised both medially and laterally to the
ITA, usually about 1 cm in width. The ITAs were dissected as pedicles
from the thoracic wall, along with accompanying internal thoracic veins,
endothoracic fascia, and transversus thoracis muscle using low-strength
electrocautery (20–25 W). The graft was mobilized distally from the bifur-
cation of the ITA to the inferior border of the subclavian vein proximally.
The arterial side brancheswere controlled proximally with small hemoclips
and distally with electrocautery. The pericardiacophrenic branch, which
arises from the ITA in 90% of patients, was identified and preserved. The
sternal branches, perforating branches, and anterior intercostal arteries
can arise from the ITA as isolated branches or as a single trunk of all 3
branches or trunks of the sternal and anterior intercostal branches and ster-
nal and perforating branches.When present, these common trunkswere dis-
sected and clipped close to the ITA so that the continuity of the sternal and
perforator branches or sternal and anterior intercostal arteries were pre-
served by dividing these trunks just distal to the ligature clips (Figure 1).
After completion of LITA harvest, the right ITA (RITA) was harvested in
a similar fashion. The right pleural space was also widely opened during
RITA harvesting. Transection of ITA was usually done 1 cm proximal to
the bifurcation of the ITA into terminal branches, so that the communication
between the musculophrenic and superior epigastric arteries was main-
tained in the stump of the pedicle, which was left in situ to the chest wall
(Figure 2). The ITAs were transected after systemic heparinization.
Surgical Technique of Off-Pump Coronary Artery
Bypass
All patients underwent surgery by way of a median sternotomy. The ITA
grafts were harvested as pedicles, as described previously. The additionalrdiovascular Surgery c Volume 144, Number 2 481
FIGURE 1. Diagrammatic depiction of internal thoracic artery (ITA) and
its branches and site for division of ITA.
FIGURE 2. Technique of construction of left internal thoracic artery
(LITA) and right ITA (RITA) ‘‘Y’’ graft on stable ITA anastomosis platform
mounted on sternal spreader. ITA, Internal thoracic artery.
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Msaphenous vein grafts were harvested using open technique, and radial ar-
tery grafts were harvested using the extrafascial technique. The LITA and
RITA were used either as in situ pedicled grafts or LITA and RITA ‘‘Y’’
grafts. When the LITA and RITA ‘‘Y’’ graft was used, the composite graft
was constructed by anastomosing the RITA as a free graft to the in situ
LITA. The free RITAwas anastomosed to LITA in an end-to-side fashion
using 8-0 polypropylene continuous suture. These anastomoses were con-
structed over an ITA anastomotic platform mounted on the sternal spreader
(Figure 2), as described previously.18
The distal anastomoses of the ITA grafts were constructed using 8-0
polypropylene continuous suture, and 7-0 polypropylene suture was used
for the saphenous vein and radial artery grafts. All proximal anastomoses
of the radial artery grafts were constructed with 7-0 polypropylene suture,
and those of the saphenous vein grafts were constructed with 6-0 polypro-
pylene suture.
The method of exposure and stabilization to perform the distal coronary
anastomoses used a previously described technique.19 Off pump coronary
artery bypass grafting was performed with the Medtronic Octopus 3 or 4 or
Evolution stabilizing device (Medtronic, Minneapolis, Minn) for target
coronary artery stabilization. The target arteries were accessed by deep
pericardial traction sutures or the use of a Medtronic Starfish heart
positioner (Medtronic). An intracoronary shunt (Medtronic, Grand
Rapids, Mich) was used in all vessels measuring more than 1.25 mm in
diameter while constructing the coronary anastomosis. Visualization of
the anastomotic area was enhanced using a humidified carbon dioxide
blower/mister (Medtronic, Grand Rapids) to disperse the blood from the
anastomotic site while constructing the distal anastomoses. For safety,
a cardiopulmonary bypass machine was kept on standby with a circuit
mounted but not primed.482 The Journal of Thoracic and Cardiovascular SurgStatistical Analysis
Statistical analysis was performed with SAS, version 9.2 (SAS Institute,
Cary, NC), software. Continuous variables are expressed as the mean SD,
and categorical variables are expressed as percentages. A comparison of the
continuous variables between groups was performed with analysis of vari-
ance. In situations in which variations between groups are significant on
analysis of variance, a pairwise comparison was done by 2-sample t-test.
Categorical variableswere analyzedusing the chi-square test or Fisher’s exact
test. The chi-square test of independence for 4 groups was done to test the
difference among the groups. Whenever the variables were not significantly
different among the groups, pairwise comparisons were not performed.
Multiple linear regression analysis was done to determine the effects of the
baseline variables on the incidence of sternal wound infections.
RESULTS
No significant differences were present in the preoperative
characteristics. The mean age was 57.8 years versus 58.3,
57.6, and 58.3 years (P ¼ .6822), and 157 patients (86.7%)
were men versus 894 (86.8%), 140 (86.9%), and 1475
(86.8%; P ¼ .9996) in groups 1 through 4, respectively.
The preoperative angina class was 3 or greater in 65 patients
(35.9%) versus 414 (40.2%), 63 (39.1%), and 654 (38.8%;
P¼ .7182). The left ventricular dysfunction was 40% or less
in 18 patients (9.9%) versus 104 (10.0%), 17 (10.1%), and
171 (10.0%; P¼ .9974), renal dysfunction (serum creatinine
>1.3 mg) was present in 71 patients (39.2%) versus 401
(38.9%), 63 (39.1%), and 662 (38.9%; P ¼ .9998), the
smoking history was positive for 42 patients (23.2%) versus
237 (23.0%), 37 (22.9%), and 391 (23.0%; P ¼ .9999)
among the 4 groups. Finally, chronic obstructive pulmonary
disease was present in 29 (16.0%) versus 164 (15.9%), 26
(16.1%), and 272 (16.0%; P ¼ .9998) in the 4 groups
(Table 1). The prevalence of type I diabetes, the use of oral
hypoglycemic agents, and the proportion of patients using
insulin were similar between groups 1 and 2. No significant
difference was found in the incidence of postoperative myo-
cardial infarction (P¼ .4554), the use of intra-aortic balloonery c August 2012
TABLE 1. Preoperative patient characteristics
Variable
Group 1 (diabetes,
BITA grafts; n ¼ 181)
Group 2 (diabetes,
SITA grafts; n ¼ 1030)
Group 3 (nondiabetes,
BITA grafts; n ¼ 161)
Group 4 (nondiabetes,
SITA grafts; n ¼ 1700) P value
Age (y) 57.8  8.52 58.3  8.42 57.6  7.9 58.3  8.76 .6822
Men 157 (86.7) 894 (86.8) 140 (86.9) 1475 (86.8) .9996
Hypertension 43 (23.7) 237 (23.0) 37 (22.9) 392 (23.0) .9969
Angina class CCS 3 65 (35.9) 414 (40.2) 63 (39.1) 654 (38.8) .7182
Preoperative MI 52 (28.7) 296 (28.7) 47 (29.2) 486 (28.6) .9986
LVEF 40% 18 (9.9) 104 (10.0) 17 (10.1) 171 (10.0) .9974
Serum creatinine>1.3 mg 71 (39.2) 401 (38.9) 63 (39.1) 662 (38.9) .9998
Smoking history 42 (23.2) 237 (23.0) 37 (22.9) 391 (23.0) .9999
COPD 29 (16.0) 164 (15.9) 26 (16.1) 272 (16.0) .9998
BMI (kg/m2) 25.48 25.98 25.94 25.62 .08
Data presented as mean standard deviation or n (%). BITA, Bilateral internal thoracic artery; SITA, single internal thoracic artery; CCS, Canadian Cardiovascular Society;MI,
myocardial infarction; LVEF, left ventricular ejection fraction; COPD, chronic obstructive pulmonary disease; BMI, body mass index.
Sajja et al Perioperative Managementpump support (P¼ .2175), the need for postoperative dialysis
(P¼ .5979), or the incidence of postoperative cerebrovascu-
lar accidents (P ¼ .6749) among the 4 groups (Table 2). No
significant difference was found in the incidence of pulmo-
nary complications among the 4 groups (Table 2). However,
the requirement for blood transfusion among the patientswith
BITA grafting was significantly greater than for those with
SITA grafting (P ¼ .0001; Table 2). The intraoperative vari-
ables were similar among all 4 groups, except that the total
operative time was longer for the BITA groups (groups 1
and 3) than for the SITA groups (P ¼ .0001; Table 3). The
frequency of use of in situ RITA grafts and LITA and RITA
‘‘Y’’ grafts between groups 1 and 3 was comparable
(P ¼ .9092). No statistically significant difference was seen
in the incidence of pulmonary complications between the
BITA and SITA harvest groups (P>.05).
Superficial sternal wound complications developed in 2
patients (1.1%) in group 1, 17 patients (1.65%) in group
2, 3 patients (1.86%) group 3, and 28 patients (1.65%)
group 4 (P ¼ .9941). Deep sternal infections occurred in
1 patient (0.55%) in group 1, 5 patients (0.48%) in group
2, 1 patient (0.62%) in group 3, and 14 patients (0.82%)
in group 4. The incidence of superficial and deep sternal
wound infections in those with and without diabetes and
stratified by BITA and SITA harvesting is listed in Table
4. No significant difference was found in the rates of sternalTABLE 2. Postoperative outcomes
Variable
Group 1 (diabetes,
BITA grafts; n ¼ 181)
Group 2 (diabet
SITA grafts; n ¼ 1
Postoperative MI 0 9 (0.87)
IABP use 0 11 (1.06)
Postoperative dialysis 0 7 (0.68)
Postoperative CVA 0 6 (0.58)
Re-exploration for bleeding 1 (0.55) 11 (1.06)
Pulmonary complications 2 12
Mortality 0 3
Blood transfusion* (n) 176 (97.2) 732 (71.1)
Data presented as n (%). BITA, Bilateral internal thoracic artery; SITA, single internal tho
brovascular accident. *Pairwise P values: group 1 vs 2, P ¼ .0001; group 1 vs 3, P ¼ .84
The Journal of Thoracic and Cawound infections, either superficial or deep, in diabetic and
nondiabetic patients receiving BITA grafts or diabetic and
nondiabetic patients receiving SITA grafts (P ¼ .9941 and
P ¼ .8380, respectively). No significant difference was
seen in the preoperative body mass index (BMI) between
the SITA (mean BMI, 25.98  5.03 kg/m2) and BITA
(mean BMI, 24.48  3.71 kg/m2) groups (P ¼ .0844). No
significant difference was seen in the mean BMI between
those who developed a sternal wound infection (mean
BMI, 24.86  3.13 kg/m2) and those who did not (mean
BMI, 25.94  4.92 kg/m2; P ¼ .89).
DISCUSSION
It has been well established that the ITA is the most
reliable graft in patients undergoing CABG because of the
excellent long-term patency rates.1,2 Compared with
saphenous vein bypass grafting, patients who receive an
ITA to the left anterior descending artery survive longer
and experience less hospitalization for cardiac events,
lower rates of cardiac reoperation, and less frequent
myocardial infarction.1 Recent evidence has also indicated
that BITA grafting further improves survival and reduces
the need for repeat revascularization, but none of these stud-
ies were randomized.2-5 Lytle and colleagues2 attempted to
address the possible selection bias using propensity score
matching of patients undergoing SITA and BITA graftinges,
030)
Group 3 (nondiabetes,
BITA grafts; n ¼ 161)
Group 4 (nondiabetes,
SITA grafts; n ¼ 1700)
Yates’
P value
0 21 (1.23) .4554
0 28 (1.64) .2175
0 17 (1.0) .5979
0 15 (0.88) .6749
1 (0.62) 32 (1.88) .3255
1 19 .98
0 9 .8784
158 (98.1) 1205 (70.9) .0001
racic artery; MI, myocardial infarction; IABP, intra-aortic balloon pump; CVA, cere-
95; group 1 vs 4, P ¼ .0001.
rdiovascular Surgery c Volume 144, Number 2 483
P
M
TABLE 3. Intraoperative variables among groups
Variable
Group 1 (diabetes,
BITA grafts; n ¼ 181)
Group 2 (diabetes,
SITA grafts; n ¼ 1030)
Group 3 (nondiabetes,
BITA grafts; n ¼ 161)
Group 4 (nondiabetes,
SITA grafts; n ¼ 1700)
P
Value
Pairwise
P value
Total operating time (min) 212.4  61.5 181.6  62.3 209.3  64.8 178.4  60.3 .0000
Grafts/patient (n) 3.2  0.89 3.11  1.2 3.2  0.68 3.3  1.08 .3355
RITA in situ grafts 54 (29.8) — 48 (29.8) — .9092 .9092
LITA and RITA ‘‘Y’’ grafts 127 (70.2) — 113 (70.2) — .9092 .9092
Data presented as mean standard deviation or n (%). BITA, Bilateral internal thoracic artery; SITA, single internal thoracic artery; RITA, right internal thoracic artery; LITA, left
internal thoracic artery.
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Mand concluded that the use of BITA conduits significantly
and independently decreased long-term death, reoperation,
and angioplasty.
Despite accumulating evidence of prolonged survival and
decreased cardiac events, many surgeons avoid BITA graft-
ing because of the increased risk of sternal wound infection,
especially in patients with diabetes.7,8,10 Harvesting of
ITAs is considered to be associated with impairment of
sternal perfusion, and the increased risk of sternal
infection after BITA grafting is most usually caused by
sternal ischemia.13,20 BITA harvesting carries a greater
risk of sternal infection than harvesting a SITA, but the
skeletonization of both ITAs significantly decreases this
risk of deep sternal infection.21,22 Deep sternal wound
infection is a dreaded complication that portends an
increased risk of morbidity and mortality.7 Peterson and
colleagues15 demonstrated that patients who develop deep
sternal wound infection have a threefold increase in inten-
sive care unit and hospital length of stay and a threefold in-
crease in mortality. In the present study, the requirement for
homologous blood transfusion in the BITA harvest group
was greater than that in the SITA group and might have re-
sulted from lower baseline hemoglobin in our patient pop-
ulation (mean hemoglobin, 11.2 g/dL). The BITA harvest
was associated with more blood loss during the harvest
and during the postoperative period compared with SITA
harvesting.
Several clinical and laboratory studies have demonstrated
reduced ipsilateral sternal blood flow after pedicled ITA
harvesting.13,23,24 Skeletonization of ITA conduits results
in less reduction of sternal blood flow.14,17 In contrast,
a few other studies have reported no difference in the
incidence of sternal wound infection between patientsTABLE 4. Incidence of sternal wound infection
Group
Infection
Superficial Deep
1 (Diabetes, BITA grafts; n ¼ 181) 2 (1.1) 1 (0.55)
2 (Diabetes, SITA grafts; n ¼ 1030) 17 (1.65) 5 (0.48)
3 (Nondiabetes, BITA grafts; n ¼ 161) 3 (1.86) 1 (0.62)
4 (Nondiabetes, SITA grafts; n ¼ 1700) 28 (1.65) 14 (0.82)
P value .9941 .8380
Data presented as n (%). BITA, Bilateral internal thoracic artery; SITA, single internal
thoracic artery.
484 The Journal of Thoracic and Cardiovascular Surgwith skeletonized ITA and conventional pedicled ITA.25,26
Anatomic studies have revealed that sternal and anterior
intercostal branches of the ITA originate either directly or
as a common trunk from the ITA and substantial collateral
flow to the sternum can be maintained in the absence of
the ITA, provided the sternal anterior intercostal trunks
are left intact.16 Skeletonization of the ITA often results in
preservation of these common trunks.
Although experimental evidence has suggested that the
harvest technique can affect the sternal blood supply after
harvesting of the ITAs, the effect of ITA harvesting on the
sternal blood supply in human subjects is not completely
understood. It was recently reported that the degree of dam-
age to the sternal microcirculation after ITA harvesting was
not different between the skeletonized and pedicled groups,
suggesting that skeletonization is not advantageous for
maintaining sternal microcirculation.27 Moreover, skeleto-
nization might be technically more difficult than pedicled
ITA harvesting andmight increase the risk of conduit injury.
It is a relatively new surgical technique; therefore, current
data on long-term patency are not available. Also, even
the skeletonization technique of ITA harvesting did not
completely protect from sternal wound infection after
BITA dissection.9 In addition, the off-pump technique of
coronary CABG has been associated with a reduction of
poststernotomy infections in diabetic patients undergoing
myocardial revascularization.9
Anastomoses among the following arteries might possi-
bly promote the development of collateral circulation to
the sternum after the BITA harvest. The pericardiaco-
phrenic artery ends by anastomosing with the musculo-
phrenic and phrenic arteries. The musculophrenic artery
gives the anterior intercostals arteries for the 7th, 8th, and
9th intercostals spaces and anastomoses with the posterior
intercostal arteries arising from the descending thoracic
aorta. Also, along its course through the diaphragm it anas-
tomoses with the phrenic artery. The superior epigastric ar-
tery ends by anastomosing with the inferior epigastric
branch of the external iliac artery. Application of the princi-
ple of preservation of the communicating musculophrenic
and superior epigastric arteries to the chest wall and preser-
vation of pericardiacophrenic artery during the skeletonized
technique of ITA harvest might further preserve the sternal
blood supply.ery c August 2012
Sajja et al Perioperative ManagementThe present study was limited by the observational, non-
randomized design with potential confounding information
and selection bias. As is true for any observational study, we
were unable to account for the influence of any unmeasured
factors on the risk of postoperative sternal wound infection.
Propensity matching was not used in the statistical analysis.
The present study also did not contain information on the
objective assessment of the collateral blood supply to ster-
num after BITA or SITA harvesting.
CONCLUSIONS
This modification of the pedicled harvesting technique by
preserving the communicating musculophrenic and supe-
rior epigastric arteries to the chest wall and preservation
of the pericardiacophrenic artery and the sternal intercostal
trunks of the ITA possibly promotes the collateral circula-
tion to the sternum and presternal tissues after BITA har-
vest; thereby reducing the incidence of sternal wound
infection. In addition, the off-pump technique of coronary
revascularization might also contribute to the reduction in
sternal wound infections after BITA harvesting. Additional
randomized comparisons of standard pedicled harvesting
and modified pedicled harvesting is needed to confirm or re-
fute the clinical advantages of this modification of pedicled
harvesting.
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